well-being of the students differ across sociodemographic data aside from determining the existence of association between sleep quality and well-being amongst the students.
Compassion is a sign of well-being. Those who are happy and satisfied with life are deemed to be more compassionate about others. [3] A study revealed that undergraduate healthcare students were more passionate compared to qualified health professionals in term of treating patients. [3] Hence, it is important to study the level of well-being of Allied Health Sciences students so that appropriate measures can be taken whether to preserve or improve the compassion instilled in the future healthcare providers to ensure better healthcare quality. Sleep is typically accompanied by postural recumbence, behavioural quiescence and closed eyes. [4] Sleep quality and pattern of sleep-wakefulness are adapted to individual, social and environmental demands. [4] It promotes physical and mental well-being. Good sleep quality usually represented by satisfaction, appropriate timing, adequate duration, high efficiency and sustained alertness during waking hours. Life satisfaction refers to a judgmental process in which individuals assess the quality of their lives based on their own unique set of criteria. [5, 6] Furthermore, well-being is a complex construct that concerns optimal experience and functioning. [7] It is usually represented by satisfaction with life. [8] 
MaterIals and Methods

Subjects
The study participants were undergraduate students of an Allied Health Sciences faculty in a public university in Malaysia from the years 1, 2, 3 and 4 from different undergraduate study programs, namely, audiology, biomedical science, optometry, dietetic, physiotherapy and radiography. Convenience sampling was used to recruit the participants. The minimal sample size needed in the study was 89, based on a calculation by Raosoft sample size calculator, [9] incorporating 10% margin of error, 95% confidence level, approximately 800 population and 50% response distribution. The participants fulfilled the inclusion and exclusion criteria such as being an undergraduate student of the Allied Health Sciences faculty and were not diagnosed with any medical illness related to sleep and depression (e.g., insomnia and depression).
Data collection
The data collection was done from May to June 2017. This study used self-administered questionnaire to collect the data which consisted of two parts. The first part was to gather the sociodemographic data of the participants which consisted of the study programs of the participants, their year of study, age, gender and race. Then, the second part consisted of Pittsburgh Sleep Quality Index (PSQI) [10] and Satisfaction with Life Scale (SWLS). [2] PSQI includes seven subscales (subjective sleep satisfaction, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleep medication and daytime dysfunction) that were combined into a global score ranging from 0 to 21. PSQI is a useful, valid and reliable tool for the assessment of sleep quality, with an overall efficiency comparable to the other language version, and differentiates 'good' from 'bad' sleepers. [11] The PSQI is widely accepted because of its established psychometrics amongst various populations. [12] Another recent study mentioned that the PSQI showed an overall reliability coefficient with Cronbach's alpha of 0.835, indicating a high degree of internal consistency. [13] SWLS is a questionnaire used to assess individuals' evaluation of their life in general. Five items (e.g., 'I am satisfied with my life') were rated on a seven-point scale (1 = strongly disagree to 7 = strongly agree) and combined so that higher scores indicate higher well-being. SWLS [2] was developed as a measure of the judgmental component of subjective well-being. [14] SWLS has adequate internal consistency (α = 0.79). [15, 16] SWLS possesses a good reliability with r = 0.83. SWLS good concurrent validity was also assessed for Malaysian context. [16] 
Statistical analysis
The data were analysed using the Statistical Package for the Social Science (SPSS) version 21 (IBM Corp., Armonk, New York, USA). Descriptive statistics was used to explore the distribution of the PSQI and SWLS global scores of the participants. Kruskal-Wallis test, one-way ANOVA and independent t-test were used to find if there was any significant difference of sleep quality and well-being according to PSQI and SWLS scores between the six study programs, years of study and genders of the participants, respectively. In addition, Pearson correlation test was done to investigate the relationship between PSQI and SWLS scores of the participants.
Ethical approval
This study obtained the ethical approval from the International Islamic University Malaysia Research Ethics Committee (Memo No.: IIUM/504/14/11/12/IREC 886, Dated July 3, 2017), where the voluntarism and confidentiality of each participant were ensured throughout the study. The research methodology is illustrated in the flowchart in Figure 1 .
results
Global scores of Pittsburgh Sleep Quality Index
Global PSQI is the total scores of the seven subscales in the questionnaire [ Figure 2 ]. The recommended cut-off score is 5. Scores higher than 5 mean poor sleep quality and scores lower than 5 indicate good sleep quality. The X-axis of the chart is the global PSQI score while the Y-axis is the number of participants. Figure 2 shows that two participants scored 0, which is the lowest and best sleep quality. One participant got the highest score of 16, which is 11 scores higher than 5, which is the cut-off score. The score that has the highest frequency was 5, which is the cut-off score, indicating 20 (16.7%) participants having adequate sleep quality. The results also indicated that only 22 (18.3%) participants had global PSQI scores of <5 indicating good sleep quality while the majority of them (65%) had scores of >5 indicating poor sleep quality.
Global Satisfaction with Life Scale Score
Global SWLS score is the sum of the five subscales in the questionnaire [ Figure 3 ]. The score can range from 5 to 35. The scores of 5-9 mean extremely dissatisfied with their life, 10-14 is dissatisfied, 20 means neutral, 21-25 means slightly satisfied with life, 26-30 means satisfied with their life and 31-35 means extremely satisfied. The lower the scale, the less life satisfaction recorded amongst the participants. Figure 2 shows that three participants got the highest scores of 35, two participants got the scores of 34 and another three got the scores of 31, which means they were extremely satisfied with their lives. On the other hand, only one participant was extremely dissatisfied with his/her life with the score of 8. 
Difference of Pittsburgh Sleep Quality Index and Satisfaction with Life Scale scores across study programs
Kruskal-Wallis test was used to investigate whether the scores of SWLS and PSQI differ significantly according to the six different study programs with 20 students in each program [ Table 1 ].
The Kruskal-Wallis test done for PSQI gave P = 0.250, and hence, it can be concluded that the sleep quality between different study programs was not significantly different from each other. The P value for SWLS is 0.106 which also concluded that the well-being of each study program did not differ significantly from each other.
Difference of Pittsburgh Sleep Quality Index and Satisfaction with Life Scale score across years of study
One-way ANOVA was used to investigate whether the values of SWLS and PSQI scores differ significantly according to the years of study 1, 2, 3 and 4 [ Table 2 ]. From the test done for PSQI, P = 0.162 which is higher than 0.05. Hence, it can be concluded that the sleep quality between the different years of study is not significantly different. The P value for SWLS is 0.704 which indicates that the well-being of the students from the different years of study is similar.
Difference of Pittsburgh Sleep Quality Index and Satisfaction with Life Scale score across gender
Independent t-test was used to investigate whether the values of SWLS and PSQI scores differ significantly according to the genders of male and female [ Table 3 ]. From the independent t-test done for PSQI, P = 0.070 which is higher than 0.05. Hence, it can be concluded that the sleep quality is not significantly different between male and female students. 
Association between sleep quality and well-being
This study also tried to assess the association between sleep quality and well-being through PSQI and SWLS scores, respectively, amongst Allied Health Sciences students [ Figure 4 ]. The ellipse formed is pointing downward, with the P value of Pearson correlation test of <0.001; hence, a negative significant correlation between PSQI and SWLS scores is concluded. r = −0.416 from the Pearson correlation test done between PSQI and SWLS scores concluded a negative fair correlation between the two variables. Negatively correlated means that SWLS score is inversely proportional to the PSQI score. The lower the PSQI score, the higher the SWLS score will be. Lower PSQI score reflects better sleep quality while higher SWLS score means better satisfaction with life which represents well-being. This indicates that better sleep quality (lower PSQI scores) is associated with better satisfaction in life (higher SWLS scores).
dIscussIon
Difference of sleep quality and well-being across departments
According to the mean score, generally, the students from the different study programs had poor sleep quality. Besides, the students from audiology, biomedical science, dietetic, optometry and radiography were only slightly satisfied with their lives, except for physiotherapy students who were satisfied with their lives. However, this study reported no significant difference of sleep quality and well-being amongst students from the different Allied Health Sciences study programs. This finding contradicts with a previous study which found a significant different level of sleep quality and well-being amongst students of different courses. [17] In the previous study, the sleep quality and well-being amongst their students of different departments may differ due to the difference in academic syllabus, academic workload and total credit hours of each program. The students with higher workloads and total credit hours may have poorer sleep and this will cause the reduction in their well-being. [18] Difference of sleep quality and well-being across years of study This study found no significant difference of sleep quality and well-being amongst students of different years of study.
However, the year of study with highest PSQI scores was year 2 and the lowest was year 4 which showed that the students in year 2 had the poorest sleep quality while the students in year 4 possessed the best sleep quality amongst all Allied Health Sciences students in the study. This contradicts with an earlier study which found that the final-year students had poorer sleep quality compared to the first-year students due to clinical workload. [19] Besides, in the current study, the students in year 2 had the lowest well-being compared to students in other years. The students in year 4 had the highest well-being compared to other students in the study. These findings were again not parallel with a previous study which revealed that quality of sleep and satisfaction with life decreases with age. [20] The students in the Allied Health Sciences faculty in this study usually went for clinical practice in the years 3 and 4 of their study.
On comparing the sleep quality and well-being of the students from different years of study, no significant difference was found. This may be since all participants acquired had already finished their clinical practice and just stayed in the university campus. Nevertheless, the mean PSQI and SWLS scores for each year of study did differ though not significant statistically.
Difference of sleep quality and well-being across gender
This study found no significant difference of sleep quality and well-being amongst students of different genders. The result disputed with the previous study which found a significant difference in sleep quality and well-being amongst students across genders. [19] Nonetheless, the mean PSQI and SWLS scores of female and male students did differ though not significant statistically. Female students possessed lower quality of sleep and lower well-being with mean PSQI and SWLS of 7.01 and 22.50, respectively. The PSQI and SWLS scores for male students were 6.80 and 24.13, respectively. This indicates that male students had slightly better sleep quality and well-being compared to female students. The finding was in line with an earlier study which found that female students had poorer sleep compared to male students. [19] This may be due to hormonal changes in females affecting the sleep cycle and causing more awakenings in the middle of the night. [19] Association between sleep quality and well-being This study found a fair correlation between sleep quality and well-being among the participants. P < 0.001 and r = −0.416 from Pearson correlation test done to investigate the existence of homogeneity between PSQI and WSLS amongst Allied Health Sciences students in this study indicate that the two scores have fair negative correlation between each other, meaning that better sleep quality was associated with better well-being. The occurrence of connection between sleep quality and well-being using PSQI and SWLS scores, respectively, in this study was like multiple previous studies. [21, 22] Lack of sleep will affect the optimism-sociability, tiredness-fatigue, anger-aggression and bodily discomfort significantly. [23] conclusIon There was no difference in sleep quality and satisfaction with life between audiology, dietetic, biomedical science, physiotherapy, optometry and radiography students, neither between the years 1, 2, 3 and 4 nor between male and female students amongst the Allied Health Sciences students. However, it was found that better sleep quality was significantly associated with better satisfaction of life, hence the well-being of the students.
Limitation of the study and recommendations
This was a cross-sectional study and therefore a conclusion of causal-effect relationship between variables cannot be made, while the generalization of results to study population is not possible because of the convenience sampling used in recruiting the study participants. Hence, it is recommended that further study using cohort study and/or random sampling should be carried out to get more conclusive results.
